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This article highlights three trends that are disrupting 
the job market’s ability to link education, jobs and 
incomes, examining the implications of these trends 
and identifying possible early signposts.
THREE IMPORTANT TRENDS
Moving towards high VA sectors and activities has 
been a key strategy for many economies to generate 
higher economic growth and returns for factors 
of production. For labour, this assumes a well-
functioning job market with well-paying, high VA 
jobs available for workers, who are able to transit 
into them. The implicit assumption is that learning 
equals earning, and that there is occupational 
mobility. However, global trends are reshaping the 
employment landscape and job market. 
We have identified three trends that affect the market 
adjustment mechanism which respectively disrupt 
the types of jobs available, the levels of pay, and the 
modes in which workers access them: 
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TREND 1. WHITE-COLLAR ALGORITHMS
The first trend suggests that smart algorithms will increasingly replace jobs 
that are higher up the value chain. In the industrial era, automation saw 
machines replacing repetitive and routine manual jobs that required strength 
or precision. Displaced blue-collar workers were retrained and redeployed 
to new higher-VA tasks where machines did not have an edge, for instance in 
knowledge application and analysis. Education was the key to acquiring higher 
skill levels for higher-VA jobs, in return for higher pay. 
In a data-driven and computational world, massive increase in sensors and 
processing power will make almost everything programmable. Automation will 
take the form of smart algorithms running processes to replace repetitive and 
routine jobs that require basic analysis. Algorithmic automation is becoming 
sophisticated and increasingly able to perform white-collar functions, the 
traditional haven for knowledge workers. 
There are three broad categories of jobs in the market, namely low-skilled 
routine, middle-skilled repetitive and high-skilled complex. The first category 
of low-skilled routine jobs requires little brain work and is typically location-
based. These tasks are less likely to be displaced by smart algorithms, but 
also face depressed wages. The second category of middle-skilled repetitive 
jobs requires workers to apply knowledge to and implement repeated tasks 
with the aid of smart software. These are classic white-collar tasks at risk of 
being digitalised. The last category of high-skilled complex workers is given 
the “permission to think” and conceptualise new solutions. Tasks in this 
occupational group require contextual cognition and empathy, and are less 
susceptible to being programmed by algorithms. The table below shows 
the pattern of evolving job characteristics that are susceptible to automation 
over time. 
For example, in 1978, CBS paid US$2.2mil for an army of legal analysts to 
examine six million documents manually. In 2011, Blackstone Discovery 
analysed 1.5 million documents at a cost of US$100,000, in a fraction of the 
time taken. Mike Lynch, founder of Autonomy Corporation1, estimated that 
e-discovery algorithms would reduce the need for skilled manpower and 
that “one lawyer would suffice for work that once required 500”. Displaced 
white-collar workers will have to be retrained and redeployed into areas where 
algorithms do not yet have an advantage. 
1 Autonomy Corporation is a leader in the !eld of computer understanding of unstructured 
  information, commonly known as meaning-based computing.
2 An increase of 53% from 98.4 to 150.6 million (UNESCO, World Conference on Higher Education 2009)
The marketplace 
for work has gone 
digital and global, 
where workers 
are compared and 
judged against 
one another in 
a global auction 
of jobs.
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TREND 2. GLOBALISED AUCTION OF JOBS
The second trend relates to the development of a 
globalised auction of jobs. The pace of job outsourcing has 
intensified in terms of geographical coverage and scope 
of work. Online outsourcing platforms facilitate firms’ 
listing of tasks that workers can bid for and undertake. 
In particular, services are weightless and easily moved 
around at extraordinary speeds to where there is available 
manpower. Concurrently, globalisation of high skills and 
college education introduced 52.2 million well-educated 
workers into the global workforce from 2000 to 20072. This 
has resulted in an excess supply of high-skilled workers 
who are hungry for jobs. 
The marketplace for work has gone digital and global, 
where workers are compared and judged against one 
another in a global auction of jobs. This auction manifests 
differently along the spectrum of occupations. On the 
lower-end of the job spectrum, workers are subject to a 
Dutch (or reverse) auction-like bidding process3, where 
high-skill, lower-wage counterparts around the world 
are exerting downward pressures on wages. On the 
high-end, a normal forward auction4 is in place, where 
superstars in entrenched positions are able to command 
high premiums.  
TREND 3. AMPLIFIED FREELANCING
The last trend is an amplification of freelancing as a result 
of online job matching portals. Freelancing occurs in two 
modes, either as a voluntary lifestyle choice or a transitory 
coping option. The former is driven by demographic 
factors such as longer life expectancies, desire to remain 
economically engaged or pursue better work-life balance. 
The latter is a response to greater volatilities in economic 
cycles and employment opportunities. Both modes are on 
the rise. 
Whereas freelancing was largely confined within 
national or regional boundaries in the past, online job 
matching portals are amplifying these freelancing 
trends by providing structured access to a global talent 
pool of freelancers. Such portals improve information 
symmetry to match demand and supply of freelancers, 
as well as facilitate differentiation and ranking across a 
spectrum of skills through online feedback and credibility 
ratings. Some also negotiate group contracts or pool 
administrative resources for freelancers. 
One example is ODesk, which promises firms and 
entrepreneurs the ability to build a qualified team of 
professionals via its database of candidates, backed by 
verified work histories, feedback from past engagements, 
cover letters, and skill test scores. To further support 
employers, ODesk allows them to assign work on flexible 
hourly-bases and track freelancers’ work through 
an ODesk’s Work Diary system. The system records 
screenshots and memos as the freelancers work, allowing 
employers to verify that time billed is spent productively. 
Another major platform is Freelancer.com, with a current 
user base of four million employers and freelancers across 
234 countries worldwide5. This global outsourcing and 
crowdsourcing marketplace recently launched its regional 
website in Singapore (Freelancer.sg) in February 2012, 
which allows Singapore SMEs to tap the large user base, 
and transact in SGD (Singapore dollars) across a range of 
jobs which typically costs under SGD250 per assignment. 
3 A Dutch auction is where an auctioneer begins with a high asking price that is lowered  
  until a participant accepts the price or when the predetermined reserve price is 
  reached.
4 A forward auction is where potential buyers bid for an item and the highest bidder wins 
  and receives the item. 
5 Stats from Freelancer.com / Freelancer.sg
TREND IMPLICATIONS AT THREE LEVELS
The three trends do not act in isolation, but interact with one another. Broadly, we expect the 
following implications at the individual, firm and national levels:
1. Broken Job Market  (Individual-level)
2. Globalised Job Market  (Firm-level) 
3. Polarised Job Market  (National-level)
Implication 1. 
Broken Job Market (Individual-level)
Broken ladder  Smart algorithms pose a major threat to white-collar jobs. While authors differ in 
their views on the extent of algorithmic automation, they agree that machines will become smarter, 
posing a threat to many services and white-collar jobs. Jobs requiring skills which were thought 
to be distinctly human, for instance recognising and reacting to the environment in real time, are 
increasingly at risk. Truck and cab drivers could be replaced by driverless algorithm-controlled 
vehicles, such as the ones currently tested by Google. IBM’s Watson and Apple’s Siri are further 
examples of smart, self-learning algorithms moving mainstream, and potentially taking over tasks 
that require pattern recognition and basic decision-making. The promise of occupational mobility 
towards better wages is at risk because the middle rungs of the job ladder are being broken.
Broken promise  A global auction of jobs suggests that average wages will be depressed, while 
jobs at the high-cost end will continue to enjoy entrenched premiums. The long-held assumption of 
learning leading to earnings is increasingly eroded due to global competition from high-skill, lower-
wage workers. 
Broken income  Amplified freelancing offers increased flexibility and control over one’s 
job assignments, while expanding access to a global pool of job opportunities. However, the 
conventional risks of being a freelancer remain, namely, cyclical and uncertain income streams, and 
lack of rights and protection as a worker. 
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Implication 2. 
Globalised Job Market (Firm-level)
Know more for less  With smart application of algorithms 
in well-designed business processes, firms can know more 
and achieve higher productivity without corresponding 
workforce growth and employment costs. For example, the 
US productivity growth of more than 2.5% from 2000 – 2010 
was higher than previous decades, but total job count, by 
comparison, did not increase for the corresponding period 
. The process of “digital taylorism6” has allowed firms to 
scope and carve out portions of the value chain that can 
be programmed and automated, while moving deployable 
manpower to other critical components. 
Access and do more for less  Firms are also able to 
access a global high-skill, lower-cost manpower pool 
and bid down the costs of tasks that can be outsourced 
to the global job market. The conventional story of 
outsourcing has intensified in the decade up to 2010, with 
the global market size for active contracts across the 
services industry doubling from US$45.6bil to US$93.1bil7. 
Amplified freelancing further allows firms to access a 
global pool of talent and niche skills at competitive rates, 
and maintain a lean overhead. The result is that firms are 
able to know more for less, and do more for less. 
However, asymmetric information may lead to a Market 
for Lemons problem where firms are unsure of and have 
no recourse over poor quality outsourced workers or 
freelancers. Firms are inclined to pay more for the tried-
and-tested, than risk recruiting lemons. They increasingly 
hire against behavioural attributes and less of skills, which 
could be trained and customised to the firm’s needs. These 
attributes are signalled through reputational credentials 
and experience records. As such, global stars continue 
to shine, while the main body of workers may receive 
commoditised wages.
To fully reap the productive benefits of such a globalised 
job market, firms need to have the management capacity 
to organise and connect such modular global resources 
in real-time. A firm’s competitive edge does not lie in 
the amount of knowledge controlled by it or an individual 
worker, but its management agility. 
6 Digital Taylorism refers to the process where the principles of scienti!c management developed by Frederik 
  Taylor (Taylorism) are being applied to knowledge work in a knowledge-based economy; resulting in the 
  standardisation, routinisation, and de-skilling of jobs due to technological advancement. 
7 For contracts with total contract value greater than USD25mil. Source: Global Services (2011). 2011 Annual 
  Global Outsourcing Industry Analysis. 
8 Credential In#ation is similar to monetary in#ation. If more people gain the quali!cations previously 
  required for professional or managerial jobs, and if the number of such jobs does not expand to meet the 
  supply of quali!ed people, it leads to in#ation and reduces the value of credentials in the job market.
Implication 3. 
Polarised Job Market (National-level)
Polarised jobs  Algorithmic automation threatens to 
hollow out middle-skilled white-collar jobs. We observe an 
increase in employment at the low-skilled and high-skilled 
ends of the job spectrum, while the middle-skilled levels 
start to hollow out. In the US and major EU economies, the 
share of the middle-third group of jobs (by occupational 
skill) had consistently fallen between 1993 – 2006 
(Figure 1) . 
One consequence of the hollowing out is that workers tend 
to interpret their inability to land well-paying middle-level 
jobs as being due to a lack of qualifications, and invest 
in more education. That eventually leads to credential 
inflation8 and over-education, and the returns to education 
qualifications decline.
Polarised wages  In order for a global auction of jobs 
to be effective, business processes and tasks need 
to be simplified and well-defined. As functions get 
componentised, jobs become modularised, and the 
rewards structure highly stratified.
Dual workforce  Intensified freelancing suggests 
that workers opt-out of the primary workforce into 
the secondary workforce, either by choice (Mode-1) 
or circumstances (Mode-2). A substantial secondary 
workforce implies an under-capture of economic activities, 
under-protection of employees’ rights, and under-
employment. These economic and social downsides 
affect Mode-2 secondary workers in particular, as we are 
witnessing from the current job market crisis in Europe. 
Many retrenched European workers are turning to informal 
Figure 1: 
Change in Employment Share by Job-skill Tercile (1993 – 2006)
POSSIBLE SIGNPOSTS
Signposts provide early warning signals that the trends are approaching. They 
do so either through directional pathways (eg. A is happening upstream, and 
will soon impact B downstream), or extrapolation across similar situations (eg. 
A is happening in a context similar to B, and therefore may soon happen in B). 
The former provides a stronger signposting signal if the causal or directional 
linkages between A and B are strong. The latter provides similar contexts for 
us to monitor and learn from. 
Possible signposts that could point the way towards job market failures and 
hopefully allow us some lead-time to anticipate and prepare for the eventual 
impact include: 
and secondary employment to cope with the lack of available jobs. However, the 
debt crisis and rigid labour markets in Europe will continue to depress wages in 
the secondary workforce. 
In Japan, such “freeters”9 are frequently highly-educated individuals who opt 
for casual employment as the means to pursue their creative or entrepreneurial 
ideals, despite earning considerably less than those in full-time employment. 
However, individuals who engage in a prolonged period of casual employment 
become trapped in a vicious lower-paid “freeting” cycle as organisations are 
then unwilling to employ them. 
WHITE-COLLAR JOBLESS 
RECOVERY IN OECD 
ECONOMIES
For instance, an increase in 
media reports of companies in 
OECD economies applying new 
algorithms and technologies to 
increase output and productivity, 
without corresponding job creation, 
could be a signal to look out for. 
They suggest that economies with 
large numbers of MNCs may face 
similar disruptions as companies 
flow through improvements and 
productive measures to their 
operations worldwide. 
MISMATCH OF JOBS AND 
QUALIFICATIONS IN OECD 
ECONOMIES
Likewise, trends of over-qualified 
youths in OECD economies unable 
to gain entry-level white collar jobs, 
or of qualified middle-level ex-white 
collar workers turning to blue-collar 
jobs due to tight labour markets 
highlight the potential consequences 
for countries if there is a surplus 
of over-educated workers without 




New tele-presence technologies, 
which combine tele-conferencing 
and robotics to provide a digital 
presence, replace the need for a 
physical human on-site. These 
applications are currently being 
experimented on the fringes 
and potentially allow workers to 
remotely control an “avatar” bot 
from anywhere in the world to 
perform duties somewhere else. 
Such tele-presence technologies 
could be applied to situations that 
require a comforting human face 
and conversation, with the robot 
executing the physical task. When 
such technologies come closer to 
mainstream, traditional physical 
jobs that are deemed resilient to 
automation will become  
at risk. 
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CONCLUSION
The long-held assumption regarding the link between 
education, jobs and rewards is increasingly being 
challenged. The convergence of the three trends of white-
collar algorithms, globalised auction of jobs and amplified 
freelancing is likely to result in a broken, globalised and 
polarised job market. Investments in human capital alone 
would not resolve the broken link because the traditional 
job market mechanisms have been disrupted. 
In a globalised job market, “credentials, jobs, and income 
are positional goods”, desired based on one’s relative 
position to another. The more stratified societies and 
rewards are, the more positions matter, and the more 
important it will become to establish clear signalling 
mechanisms in the job market. 
At the worker-level, this could be done through regulatory 
requirements on skills and refining foundational work 
skills. At the firm-level, there are productivity and 
efficiency benefits that firms can reap if they manage 
modular resources right. At the sector-level, in-depth 
understanding of jobs and potential disruptive forces offer 
insights to pre-empt painful transitions. Ultimately, at the 
national-level, the key challenge for governments is not 
only how many people we can train to think, but how many 
can be matched to resilient and well-paying occupational 
positions in what will be a highly stratified job market. 
9 “Freeter” is derived from German and means “free-worker”. “Is working 
  freelance a vicious cycle?”, http://sbr.com.sg/hr-education/commentary/
  working-freelance-vicious-circle
These applications 
are currently being 
experimented 
on the fringes 
and potentially 
allow workers to 
remotely control 
an “avatar” bot 
from anywhere in 
the world...
